Mycoplasma arthritidis, M. pulmonis, M. neurolyticum, and M. felis strains administered on various immunization schedules induced complement-fixing and agglutinating antibodies in rats, mice, and guinea pigs. Metabolic inhibiting (MI) antibodies against M. felis were produced by guinea pigs, mice, and rats. M. neurolyticum did not induce MI antibody in mice but induced high titers in guinea pigs and rats. M. pulmonis failed to induce MI antibody titers in mice, induced low titers in rats, and induced high titers in guinea pigs. M. arthritidis induced no or very low titers in rats and low titers in mice, but induced high MI titers in guinea pigs. A positive correlation was demonstrated between ability of the mycoplasma to induce disease and lack of MI antibody formation by its natural host. It (19, 20) have been directed more to studying the role of antitoxin in the control of the disease rather than to studying anti-Mycoplasma antibody.
Mycoplasma arthritidis, M. pulmonis, M. neurolyticum, and M. felis strains administered on various immunization schedules induced complement-fixing and agglutinating antibodies in rats, mice, and guinea pigs. Metabolic inhibiting (MI) antibodies against M. felis were produced by guinea pigs, mice, and rats. M. neurolyticum did not induce MI antibody in mice but induced high titers in guinea pigs and rats. M. pulmonis failed to induce MI antibody titers in mice, induced low titers in rats, and induced high titers in guinea pigs. M. arthritidis induced no or very low titers in rats and low titers in mice, but induced high MI titers in guinea pigs. A positive correlation was demonstrated between ability of the mycoplasma to induce disease and lack of MI antibody formation by its natural host. It is suggested that the apparent inability of the various animals to produce MI antibodies against their natural mycoplasmal parasites may enable the mycoplasmas to become established in their hosts. The concept of biological mimicry is brought forward to explain these observations. Early studies by Woglom and Warren (24) and Collier (6) on rat arthritis induced by Myco- plasma arthritidis failed to demonstrate the presence of neutralizing antibodies in the serum of convalescent animals. In a previous communication (4) , we reported our inability to detect metabolic inhibiting (MI) antibody in rats injected with arthritogenic doses of virulent M. arthritidis. On the other hand, the rats responded well to nonmurine Mycoplasma species, and rabbits responded well to M. arthritidis. As a result of these observations, we suggested that the cell membrane of M. arthritidis might share certain antigenic determinants with rat (19, 20) have been directed more to studying the role of antitoxin in the control of the disease rather than to studying anti-Mycoplasma antibody.
Apart from some complement-fixation (CF) studies by Lemcke (13) , detailed work on the serological response of rats and mice to M. pulmonis has not been undertaken. Since rodent bronchiectasis is a chronic disease, the degree of immunity to reinfection would be difficult to determine. Edward (9) showed that prior vaccination of mice with M. pulmonis only slightly reduced the severity of the disease.
In the present communication, the MI, CF, and agglutinating antibody response of rats, mice, and guinea pigs immunized with M. arthritidis, M. neurolyticum, and M. pulmonis is described. The response to M. felis is also reported, since this species represents a nonmurine mycoplasma. (12) . Details ofantigen preparation have been described elsewhere (4) . In the second experiment, the microtiter technique was used (2) .
The MI test was conducted by a tube modification, previously described (4), of the microtiter method of Purcell et al. (14) . Later tests were conducted by use of the microtiter system. Arginine was used as the indicator substrate for the M. arthritidis strains (14) , and glucose was used as substrate for M. pulmonis, M. neurolyticun, and M. felis strains (18) .
The basic agglutination test was performed according to the method of Tully (21 a These tests were performed on sera taken at the third bleeding: preimmunization titers were all <1:10.
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DISCUSSION
In the case of M. pneumoniae infections, the presence of circulating MI antibody can be directly correlated with resistance to infection (16) . Our results indicate that a positive correlation exists between the ability of murine mycoplasmas to induce disease and a lack or impairment of MI antibody response by their natural hosts. On the other hand, no correlation was detected between the ability of murine mycoplasmas to induce disease and CF antibody response. Previous studies on rat arthritis induced by M. arthritidis (4) indicated that CF antibody had no effect upon the course of the disease and was not responsible for immunity to reinfection.
Although agglutinating antibody was detected in most animals, the titers produced in mice against M. pulmonis and M. neurolyticum, both of which are natural pathogens of mice, were minimal. However, the agglutination test, even with the antiglobulin modification, appeared to be the least sensitive technique for demonstrating antibody.
Since both agglutinating and MI antibodies should be directed against the mycoplasma cell membrane, it is somewhat surprising that many animals produced agglutinating antibodies in the absence of MI antibodies. These observations could be explained on the basis that the two tests are detecting antibodies directed against different antigenic components of the cell membrane. Alternatively, since we used the antiglobulin technique in this study, it is possible that a single incomplete antibody is present which is not detectable by the MI test. In spite of the precautions taken in this study, it is possible that autoagglutination of the mycoplasma suspensions contributed to the somewhat high agglutination titers observed in some animals, i.e., rats injected with M. arthritidis. However, this explanation is unlikely in the latter system, because all of the preimmunization titers were less than 1 :10.
Previously, we reported that M. arthritidis fails to induce MI antibody in rats during an active infection (4) . The present study indicates that repeated injection of the organisms together with adjuvant eventually induces low levels of MI antibody in some animals. The somewhat higher antibody titers induced in mice and their more rapid appearance may explain the greater resistance of mice to infection by M. arthritidis (Cole, Cahill, and Bullock, unpublished data) and the fact that this organism is not harbored naturally by these animals.
In contrast, M. neurolyticum induced high levels of MI antibody in rats but none in mice. Thus, the absence of an MI antibody response in mice may delay host defense mechanisms, possibly aiding the parasite to become established, with the resulting development of rolling disease (10) . The high levels of MI antibody produced in rats against M. neurolyticum may well provide an explanation of the fact that this Mycoplasma species is not a natural pathogen of rats. Although rats develop minor symptoms of rolling disease when injected with M. neurolyticum (10, 19, 22) , this is probably due to the presence of preformed neurotoxin in the inoculum. Similar investigations with four different strains of M. pulmonis showed that rats respond poorly and mice do not respond at all to this species by the production of MI antibody. M. pulmonis causes infectious catarrh and bronchiectasis in both of these animals. The progressive, chronic nature of this disease suggests that the host is unable to eliminate the infecting organisms. The recent statement of Tully (23) that mice are less able than rats to localize infection by M. pulmonis may be explicable on the basis of the complete absence of MI antibody in infected mice.
The fact that mice, rats, and guinea pigs produced high levels of MI antibody against M. felis, a nonmurine mycoplasma, indicated that there was no general immunological deficiency in any of the animals. Similarly, since all species of Mycoplasma tested induced high MI antibody levels in guinea pigs, there appeared to be no general lack of immunogenicity on the part of the individual Mycoplasma species. In natural infections by M. pulmonis, which are usually restricted to the respiratory tract, it would not be surprising to find low levels of circulating antibody. However, in the experiments reported here the organisms were administered systemically, yet MI antibody was still not detected. Dubos and McLeod (8) showed that the route of injection affected the serological responses of the rabbit to pneumococcal vaccines. Intradermal injection of pneumococcal vaccines in rabbits did not elicit the formation of anticapsular antibodies detectable in the specific capsular reaction test, whereas intravenous injection did. However, in this study MI antibody could be detected neither after subcutaneous nor intravenous administration of antigen.
How a particular parasite causes disease in a specific host is basic to the understanding of the pathogenesis of the disease process. The present study indicates that in mycoplasmal diseases of rodents there is a specific relationship between the parasites and their natural hosts which is manifested by impaired ability of those hosts to produce MI antibody against the invading organisms.
In a previous communication (4) Studies are now in progress to determine whether biological mimicry or some other mechanism is responsible for the lack of MI antibody production by these animals.
